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THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 
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8) D Claim(s) are subject to restriction and/or election requirement. 
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DETAILED ACTION 



This Office Action is in response to the election filed May 2, 2005. 

Election/Restrictions 
Applicant's election without traverse of claims 1-19 in the reply filed on May 2, 
2005 is acknowledged. 



Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 



Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claim 16 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

It is not understood how an insulating layer formed between the silicide layer on 
the upper portion of the semiconductor layer and the semiconductor layer. 
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Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1-3 and 5-7 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Inaba et al. (US 6,525,403 B2). 

The applied reference has a common assignee with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1 .132 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1 .131 . 

In regard to claim 1 , Inaba et al. teach semiconductor device comprising: a 
semiconductor substrate 1 1 ; a fin-shaped semiconductor layer 1 1 A which is formed on 
the semiconductor substrate 1 1 , is long in a first direction and is short in a second 
direction crossing the first direction; a gate insulating layer 13 formed on side surfaces 
of the semiconductor layer 1 1A in the second direction; gate electrode 14 arranged so 
as be adjacent the gate insulating layer 13; channel area formed at a position adjacent 
to the gate insulating layer 13 in the semiconductor layer 1 1A; a source/drain extension 



Application/Control Number: 1 0/775,01 7 Page 4 

Art Unit: 2822 

area which is formed at a position adjacent to the channel area in the semiconductor 
layer in the first direction; and a source/drain area 15/16 which is formed at a position 
adjacent to the source/drain extension area in the semiconductor layer 1 1 A in the first 
direction, wherein a width of the semiconductor layer 1 1 A in the channel area (the width 
under gate electrode 14 See Figure 1 1A) in the second direction is smaller than a width 
of the semiconductor layer 1 1A in the source/drain area 15/16 in the second direction 
(Figures 7 and 1 1 A, columns 4-5, lines 16-67 and 1-11, respectively). 

In regard to claim 2, Inaba et al. teach the width of the semiconductor layer 1 1 A 
in the channel area in the second direction is smaller than a width of the semiconductor 
layer in the source/drain extension area (the area that angles toward gate 14 in Figure 
11 A) in the second direction (Figures 7 and 11 A, columns 4-5, lines 16-67 and 1-11, 
respectively). 

In regard to claim 3, Inaba et al. teach the width of the semiconductor layer 1 1 A 
in the source/drain extension area (the area that angles toward gate 14 in Figure 1 1 A) 
in the second direction is smaller than the width of the semiconductor layer in the 
source/drain area 15/16 in the second direction (Figures 7 and 1 1 A, columns 4-5, lines 
16-67 and 1-11, respectively). 

In regard to claim 5, Inaba et al. teach the width of the semiconductor layer 1 1 A 
in the channel area in the second direction is smaller than a gate length of the gate 
electrode 14 (Figures 7 and 11 A, columns 4-5, lines 16-67 and 1-11, respectively). 

In regard to claim 6, Inaba et al. teach the width of the semiconductor layer in the 
source/drain extension area (the area that angles toward gate 14 in Figure 1 1 A) in the 
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second direction is equal to or larger than a gate length of the gate electrode (Figures 7 
and 11 A, columns 4-5, lines 16-67 and 1-11, respectively). 

In regard to claim 7, Inaba et al. teach the gate electrode 14 constituted by a first 
part which is formed on one side of the semiconductor layer 1 1A in the second direction 
and a second part which is formed on the other side of the semiconductor layer in the 
second direction (Figure 7, columns 4-5, lines 16-67 and 1-11, respectively). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 8, 11 and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Inaba et al (US 6,525,403 B2) in view of Alter et al. (US 2004/0222477 A1). 

In regard to claim 8, a semiconductor substrate 11; a plurality of fin-shaped first 
semiconductor layers 1 1 A (title) which are formed on the semiconductor substrate 1 1 , 
long in a first direction, short in a second direction crossing the first direction, and 
aligned in the second direction; a gate insulating layer 13 which formed on side surfaces 
of each of a plurality of the first semiconductor layers 1 1 A in the second direction; gate 
electrode 14 arranged so as to be adjacent the gate insulating layer 13; a channel area 
(the area that extends between the source/drain areas 15/16) which is formed at a 
position adjacent to the gate insulating layer 13 in a plurality of the first semiconductor 
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layers 1 1 A; a source/drain extension area (the area that angles toward gate 14 in Figure 
1 1 A) formed at a position adjacent to the channel area (the area that extends between 
the source/drain areas 1 5/1 6) in the first direction in a plurality of the first semiconductor 
layers 1 1A; and a source/drain area 15/16 formed at a position adjacent to the 
source/drain extension area (the area that angles toward gate 14 in Figure 11 A) 
(Figures 7 and 11 A, columns 4-5, lines 16-67 and 1-11, respectively). 

However, Inaba et al. fail to teach a second semiconductor layer which connects 
a plurality of the first semiconductor layers with each other at end portions of a plurality 
of the first semiconductor layers in the first direction; and a source/drain area formed at 
a position adjacent to the source/drain extension area in the second semiconductor 
layer in the first direction. 

Aller et al. teach a second semiconductor layer 4 which connects a plurality of 
the first semiconductor layers 21 with each other at end portions of a plurality of the first 
semiconductor layers 21 in the first direction; and a source/drain area 20 formed at a 
position adjacent to the source/drain extension area in the second semiconductor layer 
4 in the first direction (Figure 1 , page 1 , paragraph [0009]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device structure as taught 
by Inaba et al. with the semiconductor device having a second semiconductor layer 
which connects a plurality of the first semiconductor layers with each other at end 
portions of a plurality of the first semiconductor layers in the first direction; and a 
source/drain area formed at a position adjacent to the source/drain extension area 
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(under 21 and above 4) in the second semiconductor layer in the first direction as taught 
by Aller et al. to resolve short channel effects (page 1 , paragraph [0009]). 

In regard to claim 1 1 , Inaba et al. teach a width of each of a plurality of the first 
semiconductor layers 1 1 A in the channel area (the area that extends between the 
source/drain areas 15/16) in the second direction is smaller than a width of each of a 
plurality of the first semiconductor layers in the source/drain extension area (the area 
that angles toward gate 14 in Figure 11 A) in the second direction (Figures 7 and 11 A, 
columns 4-5, lines 16-67 and 1-11, respectively). 

In regard to claim 13, Inaba et al. teach the width of the first semiconductor layer 
1 1 A in the channel area (the area that extends between the source/drain areas 15/16) 
in the second direction is smaller than a gate length of the gate electrode 14 (Figures 7 
and 1 1A, columns 4-5, lines 16-67 and 1-11, respectively). 

Claims 14-16 and 18-19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Inaba et al (US 6,525,403 B2) in view of Paton et al. (US 
2004/0061191 A1). 

In regard to claim 14, Inaba et al. teach a semiconductor device comprising: a 
semiconductor substrate 1 1 ; a fin-shaped semiconductor layer 1 1 A which is formed on 
the semiconductor substrate 1 1 , is long in a first direction and is short in a second 
direction crossing the first direction; a gate insulating layer 13 formed on side surfaces 
of the semiconductor layer 1 1 A in the second direction; gate electrode 14 arranged so 
as be adjacent the gate insulating layer 13; channel area formed at a position adjacent 
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to the gate insulating layer 13 in the semiconductor layer 1 1 A; a source/drain extension 
area which is formed at a position adjacent to the channel area in the semiconductor 
layer in the first direction; and a source/drain area 15/16 which is formed at a position 
adjacent to the source/drain extension area in the semiconductor layer 1 1 A in the first 
direction (Figures 7 and 1 1 A, columns 4-5, lines 16-67 and 1-1 1 , respectively). 

However, Inaba et al. fail to teach a silicide layer which is formed on a surface 
portion of the semiconductor layer in the source/drain layer but not formed in the inner 
portion of the same. 

Paton et al. teach a silicide layer 90/92which is formed on a surface portion of the 
semiconductor layer 86 in the source/drain layer 80 but not formed in the inner portion 
of the same (Figure 7, page 4, paragraph [0035]). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to modify the semiconductor device structure as taught 
by Inaba et al. with the semiconductor device having a silicide layer which is formed on 
a surface portion of the semiconductor layer in the source/drain layer but not formed in 
the inner portion of the same as taught by Paton et al. to increase device speed and 
performance (page 1 , paragraph [0007]). 

In regard to claim 15, Paton et al. teach the silicide layer 90/92 formed on an 
upper portion of the semiconductor layer 86 and a surface portion of the same in the 
second direction (Figure 7, page 4, paragraph [0035]). 
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As best understood, In regard to claim 16, Paton et al. teach an insulating layer 
(not shown) which functions as a stopper in silicidation is formed between the silicide 
layer on the upper portion of semiconductor layer and the semiconductor layer. 

In regard to claim 18, Paton et al. teach a width of the semiconductor layer in the 
source/drain area 80 in the second direction is larger than a width of the semiconductor 
layer in the source/drain extension area or the channel area 82 in the second direction 
(Figure 7, page 4, paragraph [0035]). 

In regard to claim 19, Paton et al. teach a height of the semiconductor layer in 
the source/drain area 80 is larger than a height of the semiconductor layer in the 
source/drain extension area or the channel area 82 (Figure 7, page 4, paragraph 
[0035]). 

Allowable Subject Matter 

Claims 4, 9-10, 12 and 17 are objected to as being dependent upon a rejected 
base claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

The following patents are cited to further show the state of the art with respect to 
FinFETs: 
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Clark et al. (US 6,849,884 B2) Fried et al. (US 2003/01 78670 A1 ) 
Hu et al. (US 6,41 3,802 B1 ) Kottantharayil et al. (US 2005/00931 54 A1 ) 
Liao et al. (US 6,888,181 B1) Mathew et al. (US 2004/0235300 A1) 
Nowak et al. (US 2004/0262688 A1 ) Pham et al. (US 6,838,322 B2) 
Yang et al. (US 2004/020321 1 A1 ) Yeo et al. (US 2005/0023633 A1 ). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ida M. Soward whose telephone number is 571-272- 
1845. The examiner can normally be reached on Monday - Thursday 6:30am to 
5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amir Zarabian can be reached on 571-272-1852. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




